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COMPLETE SPEOF|CATIQM 

Improvements in or relating to ornamental 

1. Eugene Aaron Magid, a citizen of the 
United States of America of 1610 Cleverly 
Lane, Rydal, Pennsylvania, United States of 
America; do hereby declare the invention, 
5 for which I pray that a patent may be 
granted to me, and the method by Which it 
is to be performed, to be particularly de- 
scribed in and by the following statement : — 
This invention concerns improvements in 

10 or relating to ornamental sheeting. 

Valley printing has been proposed in 
which an engraved embossing roller was em* 
ployed to simultaneously depress and print 
the normally exposed surface of a plastic 

15 sheet This procedure was subject to r many 
limitations, including those of limited aesthe- 
tic effect and durability. 

It is an object of the present invention to 
provide a construction of plastic sheeting 

20 and method of manufacture wherein may be 
achieved the appearance of valley printing^ 
with an additional three-dimensiona} or 
depth effect, and wherein the printed effect is 
immune from wear by abrasion and the like, 

25 being totally protected therefrom. 

In one embodiment ol the invention, em- 
bossed ornamental sheeting in' which the 
appearance of valley printing is simulated, 
comprises a multi-ply web of material, at 

30 least the outer ply of which is light-perme- 
able, said outer ply having portions of it§ 
normally exposed side 'depressed to emboss 
corresponding portions of its normally con- 
cealed side which confronts a backing ply 

35 to which it is bonded, and a decorative coat- 
ing on said embossed portions, said coating 
being visible through the' h^t-pernjeable 
outer ply from the exposed side thereof. 
In another embodiment of the invention, 

40 ornamental plastics sheeting comprises a 
light permeable thermoplastic pre-printed 
sheet, said sheet having portions pf its nor- 



mally exposed side depressed in an orna- 
mental pattern to emboss corresponding 
portions ' of its normally coneealed side 4$ 
which bears the printing, and a decorative 
coating en said embossed portions, said 
coating being at least partially visible 
through the sheet from the exposed side to 
provide an attractive and protected valley 5Q 
printing effect. 

A method, embodying the invention; of 
making multi-ply ornamental sheeting, com- 
prises depressing portions of the normally 
exposed side of a light-permeable thermo- §5 
plastic sheet in an ornamental pattern to ' ' 
emboss ebrerspondinj* portions of its nor- 
mally concealed side, and applying a 
decorgtave coating to the embossed portions 
ef the normally ebneealed side, said* coating 
being visible through said sheet from the * 
normally exposed side thereof, and securing 
a backing layer to the normally concealed 
side of said sheet over said coating, to pro- 
vide ah attractive and protected valley print- $5 
ing effect. ' ' . 

"An apparatus, when used for parrying out 
such method, comprises a rotary patterned 
embossing roller having a predetprmirie^ 
pattern of embossing projections distributed 7Q 
6ver its outer surface, at least two back-up 
roflers respectively having parallel axes 
which are parallel * to the axis of said em- 
bossing roller, said back-up rollers being 
spaced around the eiraimference of said 75 
embossing rofler and 'being located directly 
next to said embossing rofler to press sheet 
material agjainst said' embossing roller and 
defining a pair of nipjs therewith, respec- 
tively, so that when a light permeable sheei 80 
is passed through one nip defined by one of 
the back-up roflers the sfceet is pressed in tq 
said embossing roller between the projec- 
tions thereof, portions of |he nprmally ex- 
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posed side of that sheet being depressed to 
emboss corresponding portions of its nor- 
mally concealed side, and when simul- 
taneously with the passage through said one 
5 nip the embossed light-permeable sheet 
pressed into said embossing roller is con- 
fronted with another sheet by passing said 
other sheet through the other nip, a lamin- 
ated sheet structure issues from said other 

10 nip, and a coating station located adjacent , 
said embossing roller between said back-up 
rollers and providing a decorative coating 
on said embossed portions of the light- 
permeable sheet which coating thus becomes 

15 located between said sheets in the laminated 
sheet structure. 

In order that the invention may be well 
understood there will now be described some 
embodiments thereof, given by way of ex- 

20 ample only, with reference to the accom^ 
panying drawing, in which: 

Figure 1 is a diagrammatic representation 
of plastic-sheet-treating apparatus illustra- 
tive of the method of the present invention; 

25 Figure 2 is an enlarged fragmentary ele- 
vational view of the apparatus of Figure 1, 
partly in section for clarity; 

Figure 3 is a fragmentary plan view show- 
ing sheeting construction embodying the 1 

30 present invention, an upger or facing layer 
being partially turned back to expose an 
under or backing layer; ! *' 
Figure 4 is a partial sectional elevational 
view taken generally along the line 4-4 of 

35 Figure 3; 

Figure 4a is a sectional view similar' to 
Figure 4, showing a slightly modified em- 
bodiment thereof; 
Figure 4b is a sectional view Similar "to 

40 Figures 4 and 4a, showing a further slightly 
modified embodiment of the present inven- 
tion; 

Figure 5 is a diagrammatic representation 
of apparatus illustrating the practice of a 
45 slightly modified method; and 

Figure 6 is a fragmentary sectional view 
similar to Figure 4 and illustrating plastic 
sheeting as produced by the apparatus of 
Figure 5. 

50 Referring now more particularly to the 
drawings, and specifically to Figures 1-4 
thereof, the apparatus of Figure 1 includes 
a rotatable supply roll or coil 10 supplying a 
web of light-permeable thermoplastic sheet 

55 material 11. The sheet material 11 may be 
transparent, translucent, or of other desired 
light permeability, and may pass over heat- 
ing rollers 32 and 13 in the direction of 
arrow 14. The sheet material 11 passes 

60 thence between the nip of tangential rollers 
15 and 16, the former being a relatively 
hard, engraved roller, such as of steel or 
other suitable material, and the latter being 
a relatively soft impression or back-up 

65 roDer, say of rubber or other suitably resi- 



liency yieldable material. The rollers 15 
. and 16 . rotate in the direction of arrows 17 r 
and 18, respectively, the web or sheeting 11 - 
■ passing between the tangential rollers and 
there being pressure-formed to assume the 70 
configuration of engraved roller 15, as at 20, 

* best seen in Figure 2. For this purpose, the 
web or sheet 11 may advantageously be pre- 
heated, say by rollers 12 and 13, or other 

* suitable heating means, as desired. 75 

The formed sheet or web 20 passes thence 
about the engraved roller 15, some 180 de- 
grees thereabout in the illustrated embodi- 
ment Along this path there is provided a 
coating station including an inking roll 21 80 
having associated therewith an ink fountain ** ; 
-22 and doctor blade 23. The inking roll is 
in tangential engagement with a transfer roll 
24 to transfer ink to the latter, and the trans- 
fer roll 24 is in tangential engagement with 85 
the outer surface of formed web or sheet 20 
on the engraved roller 15 to apply a coating 
; of decorative material, ink* adhesive, com- 
bination thereof, or other desired material* 
to the embossed portions of the sheet . 90 

As best seen in Figure 2, the heated ther- . 
moplastic web or sheet 11 is depressed into 
the impression roller 16 by the raised por- 
tions or lands 25 of engraved roller 15 to 
form in the sheet 20 depressions 26, as 95 
viewed from the radially inner side of the ; . 
sheet These depressed portions 26 are, of 
course, of the ornamental configuration of 
the engraved roller 15 and may be con- 
sidered as embossing on the radially outer \qq 
surface of the sheet 20. It is the embossed 
surface portions which are coated or im- 
printed by roller 24". - 

At the right in Figure I is a supply roll 
30 supplying a web of backing-sheet material 105 
31 > as by rotation in the direction of arrow 
32. * The backing sheet or web 31 may be 
trained about a series of heating rollers 33, 
34, 35 and 36, for movement in the direc- 
tion of arrows 37, 38, 39 and 40, and thence no 
pass over heating roller 41 into the nip be- :'!> 
tween' engraved roller 15 and an additional 
impression roller 42. The impression roller 
42 may be of suitable hardness for its in- 
tended purpose, as will appear more fully 115 
hereinafter, and have associated therewith * v £ 
a lubricating liquid 43 and a.squee-gee or 
liquid-removal roller 44. 
•* The pressure-formed sheet or web 20 and 
backing sheet 31 are fed together into fac- 120 
ing relation between the tangentially rotating _J 
engraving roller 15 and impression roller 42, 
there being laminated together and passing 
therefrom as a laminate web construction 
45. The web 45 may pass about cooling 
roller 46 and idler 47, in the direction of 
arrow 48, and thence be wound upon a taker 
up roll 49 in the direction of arrow 50. . . 

In addition, if desired, an intermediate 
sheet or layer 51, from a supply roll 52, may 130 
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pass together with the backing sheet or layer 
31 for lamination with the sheet 20, the layer 
51 being sandwiched in interposed relation 
between the sheets 20 and 31. 
5 If desired, the backing sheet or layer 31 
may be preprinted or decorated in any suit- 
able manner, and may be of thermoplastic 
or other suitable material for securement by 
heat and pressure to the formed web 20; or 

10 it may be of suitable material which is 
merely adhesively secured to the latter web. 
For such securement, the rolls 21 and 24 
may be employed to coat the embossing of 
web 20 with a suitable transparent or 

15 colored adhesive instead of the ink, and in 
both the latter cases the roller 42 would be 
harder than the roller 16, to serve as a back- 
up roller to provide any additional pressure 
required to bond the plies of the web to- 

20 gether, and also to restrain the backing layer 
31 from being impressed into conforming re- 
lation with the formed sheet 20. 

The intermediate or filler layer 51 may 
be of any suitable sheet material, such as 

25 netting, fabric, foam, or lace, and may be 
used for strength, insulation or decoration, 
as desired. 

Further, the impression roller 42 may be 
of relatively yieldable material, such as 

30 medium-durometer rubber, similar to that of 
impression roll 16, whereupon the backing 
layer 31 will be impressed into conforming 
relation with the formed sheet 20. 

This condition is shown in Figures 3 and 

35 4, the formed sheet 20 having thermo- 
formed depressions 26 providing on the 
outer or normally exposed surface depressed 
portions 55 and, on the inner or normally 
concealed surface embossed portions 56. 

40 The embossed portions are coated with suit- 

- able decorative material, such as ink or ad- 
hesive, as at 57. The backing sheet or web 
31 has been formed, at the nip of rollers 15 
and 42, into conforming relation with the 

45 sheet 20, and secured thereto, as by heat 
and pressure, or adhesive. 

In the embodiment of Figure 4a, a formed 
sheet 20a includes depressed formations 26a 
having outer depressed surface portions 55a 

50 on the outer or exposed surface of sheet 
20a and embossed surface portions 56a on 
the inner or concealed side of sheet 20a. A 
coating material may be applied to the em- 
bossed portions 56a of the normally con- 

55 cealed surface, and a backing layer 31a 
secured to the normally concealed side of 
the sheet. The backing layer 31a may be 
substantially flat, or without depressions, 
extending between and secured to the de- 

60 pressions 26a and spaced from the remainder 
of the sheet 20a. This provides intersheet 
spaces 58a which may be occupied by at- 
mospheric air to afford a quilted or cushion- 
ing effect. 

65 The embodiment of Figure 4b is similar 



to that of Figure 4a, except that an inter- 
mediate layer or sheet 516 is sandwiched 
between the formed sheet 20b and backing 
sheet 31b, the sandwich layer 51b being . 
illustrated as of foam and expanded to fully 70 
occupy the space between the sheets 206 
and 31b. 

The apparatus of Figure 5 is similar to 
that of Figure 1. A supply roll of light- 
permeable thermoplastic sheet material 75- 
which is pre-printed on one face, is gener- 
ally designated 10c. The web 11c extends 
therefrom between the nip of engraved 
roller 15c and a relatively soft impression . . 
roller 16c. Proceeding from the nip of rollers 80 
15c and 16c is a formed sheet or web 20c 
which moves on a roller 15c past a printing 
or coating station including a transfer roll 
24c, feed roll 21c and ink-supply fountain 
22c. Thus, decorative material, such as ink, 35- 
is applied to the embossed or raised surfaces 
of web 20c, whereupon the decorated web 
passes by cooling drum 47c for coiling about 
a take-up roll 49c. 

The product of Figure 5 is shown in 90 
Figure 6, the formed sheet there being desig- 
nated 20c arid having its normally exposed 
surface formed with depressed portions 26c 
defining on the normally concealed surface 
corresponding embossed surface portions 95- 
56c having a coating 57c of the coating 
material. 

It should rje understood that "sheeting" 
is used in its broadest sense and is intended 
to include any and all flexible webs of all ioo 
kinds, quality and gage of material. 

WHAT I CLAIM IS: — 

1. . Ornamental sheeting in which the 
appearance of valley printing is simulated, 105 
comprising a multi-ply web of material, at 
lea$t the outer play of which is light-perme- 
ab^e,• : , said outer ply having portions, of its 
normally exposed side depressed to emboss 
corresponding portions of its normally con- 110 
cealed: side which confronts a backing ply 

to which.it is. bp and a decorative coat- 
ing on said embossed portions, said coating 
being visible through the light-permeable 
outer ply from the exposed side thereof. i*15 

2. ' Ornamental sheeting according to 
claim 1, wherein at least the light-permeable 
outer ply is of plastics material. 

3. Ornamental sheeting according to 
claim 4 1, . wherein each of the plies is of rtn 
plastics material. 

4. Ornamental plastics sheeting according 
to any of claims 1 to 3, said backing ply 
being secured to only the embossed portions 

of said normally concealed side. |^5 

SCOrnamehtal sheeting according to 
claim 4; in combination with cushioning 
material interposed between said light- 
permeable outer ply and said backing ply, 
6>Orriamental sheeting according to 130 
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claim 5, said cushioning material compris- 
ing snapped a i r - 

v/Qrhamental plastics sheeting according 
tQ claim 5, said cushioning material com- 
5 prising plastics foam. 

8. A method of making multi-ply orna- 
mental sheeting, comprising depressing por- 
tions of the normally exposed side of a light- 
permeable thermoplastic sheet in an ornaT. , 

10 mental pattern to emboss corresponding pqrr 
tions of its normally concealed side, and 
applying a decorative coating to the em- 
bossed portions, of the normally concealed 
side, ssdd coating being visible "through said 

15 sheet from tlie nprmally exposed sicje there- 
of, and securing a backing layer to the nor- 
mally concealed side pf said sheet over said 
cqafing, tq provide an attractive . and pro- 
tected valley printing effect 

20 9. A mefJioU gccqrding to claim 8, further 

f ' characterized in applying said' coating by a 
roller: " 

16- A method according to claim 8 or 
claim 9, wherein jaid backing layer is 
2§ secure^ by passing both the sheet and' the 
I^er simultaneously between, the nip of an 
enibassing roller and an impression roller; ... 

11. A method according to any qf claims 
8 to id, wherein said backing layer is secured 

30 tp the norm§ily cbnceajed side of said sjieet 
oyer sajd cqatjpg in conforming relation with 
said sheet. 

12. A metjipp' according tq any qf clajms 
8 \6 10, furffier characterized in securing 

35 jjaid backing layer to only said coated por- 
tions of said sheet and in spaced relation 
with the remaining portions of said sheet:? 

13. A method according to claim 12, fur- 
ther characterized by securing a cushioning 

4Q material in the space between said backing 
layer ^njj said rernaining portions of s^id 
sheet. ; — 

14. A method according tq claim 12. fur- 
ther characterized by securing an 1 inter^ 

45 mediate, l&yef between said sheet arid back- 

* uig layer. *. v 

15. A method according to claim 8, fur-, 
ther characterized in depressing said sheet 
while heated by rolling action- between '■■ g 
relatively hard embossing roller and a rela^ 
tively soft impression roller. 

16. A method according to claim 15, fur- 
ther characterized in securing said backing 
layer tq the normally concealed side of said 

55 sheet qver said cqating by the rolling action 
of said sheet and said backing layer between 
said embossing roller and a second impres- 
sion roller. ~ 

17. A method according tq claim 16, said' 
§0 second impression roller being sqft for 

securing said backing layer in conforming 

relation with said sheet." /■ 1 >>. 

. • •• 

18. A method according to claim 16. said 
second mipression roller beirjg relatively 



hard for securing said backing layer fq onjy 65 
the coated portions of said sheet 

"19. Ornamentg} plastics sheeting cqnipris- 
ing a " ligfct-penneable thermoplastic pre- 
printed sheet, s§id sheet having portions of . 
it§ normally exposed side depressed in an 70 
ornamental pattern to emboss corresponding 
portions " of its normally cqnqeatect side 
w^ich bears Jhe pnnfipg, and a decorative 
coating on sajd embossed portions, said 
coating being \t ie^st partially visible 75 
through the sheet frqm thg'exposed sjde tp 
provide an attractive arid protected valley 
printing effect. 

20* Ornamental Pities sheeting accprpX 
ing to claim 19, in combination with & b4fifc- 80 
* ing layer secured to "the nqrmaljy concealed 
side of said sheet 

21. Ornamental plastics sheeting accqnir 
ing to claim 20, said lacking teyer 
secured in cqn&rniing relatiprt with the con- 85 
cealed side of said sheej . 

22. Omjunentfil plastics, sheeting substan- 
tially as herein described witjj reference to 
Figures 3*, ~4,'4a/*4b, qj 6 of ftg accompany- J. 
ing drawing. 90 
- 23.. A method of making sheeting sub- 
stantially as herein described with reference 

to Figures l/"2 or 5 qf the accompanying 

drawing. ^ 
24: An apparatus, when used for carrying 95 
out tl^e method acwrding to claim 8, corn.- 
prising a rotary patterned embossing roller 
havLqg a predetermined pattern of embossing 
projections, distributee over its quter surface, - 
at: least two back-up rollers respectively lw 
haying p^allel axes which $re parallel to 
the saris, of said embossing roller, .said bacfc 
tip rollers being spaced arqund the cjrpum-: 
ferepce of s§id en^feossing rollier and being "■. 
located direcfty next tq s$id embossing roller 105 
\a press sheet material against said embossr 
ing roller : and defining a pair qf nips there- 
with, respectively, so that when a light- 
permefcble sheet is passed through que nip 
denned by one of the backup . rollers the 110 
sheet is pressed into s^ifj embossing roller 
between the projections thereof, portions oi . 
the normally exposed side qf that sheet 
being depressed to emboss corresponding 
pqrtipns of its normally concealed side, and 115 
^hen simultaneously with the passage 
through said one nip the embossed ligJnV 
permeable sheet pressed into said embossing 
roller is confronted with anqtber sheet by 
passing said other sheet through the other 120 
nip, a laminated sheet structure issues from 
said other fli P* & n d & coating station located 
adjacent said embpssing roller between said 
back-up rollers 4nd providing a" decorative 
coating on. said embossed pqitiqns qf the 125 
iightrpermeable sheet which coating thus 
becomes, located between said Sheets in. the 
laminated sheet stracture. 
; : 25: An apparatus aecqfding to claim 24, " 
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including sheet-delivering means coacting 
with said other nip for receiving the lamin- 
ated sheet structure therefrom and deliver- 
ing the laminated sheet structure to a de- 
5 sired location. 

26. An apparatus according to claim 25, 
wherein a third sheet-feeding means coacts 
with said other nip for feeding a third sheet 
thereto between said light-permeable sheet 

10 and said other sheet, so that said third sheet 
is sandwiched at said other nip between said 
light-permeable sheet and said other sheet 
to form therewith a laminated sheet struc- 
Sure delivered from said other nip by said 

15 sheet-delivering means. 

27. An apparatus according to claim 24 
or claim 25, wherein said one back-up roller 
is a resiliently yieldable roller coacting with 
said embossing roller to emboss the light- 

20 permeable sheet as it passes through the nip 
between said one back-up roller and : said 
embossing roller. 

28. An apparatus according to claim 27, 
wherein said other back-up roller is a 

25 xesiliently yieldable impression roller coact- 
ing with said embossing roller for conform- 
ing said other sheet to said embossed light 
permeable sheet. 

29. An apparatus according to claim 27. 
30 wherein the other of said back-up rollers is 

a relatively hard, substantially non-yieldable 



back-up roller 'for laminating the other of 
said sheets to the embossed portions formed 
on said light-permeable sheet during passage 
thereof between said embossing roller and 35 
said one back-up roller, whereby the spaces 
between said embossed portions of said 
light-permeable sheet will be closed by said 
other sheet so that the laminated sheet struc- 
ture forms a quilted construction having air- 40 
filled chambers defined between the sheets. 

30. An apparatus according to claim 26, 
wherein the other of said back-up rollers is 
a relatively hard, substantially non-yieldable 
back-up roller for laminating the other of 45 
said sheets to the embossed portions formed 
on said Light-permeable sheet, and said 
third sheet-feeding means feeding a third, 
foam-plastic ; sheet between said light- 
permeable sheet and said other sheet, so that 50 
said "third;:sheet fills, spaces between the em- 
bossed portions of said light-permeable 
sheet and the other sheet 

31! . An apparatus according to claim 24 
and substantially as herein described with 55 
reference to Figures 1 and 2, or Figure 5, 
of the accompanying drawings. 

; A; A. THORNTON & CO., 
■ ' ■ ■: Northumberland House, 
; 303/6 High Holborn, 
London, W.Cl. 
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